Excitotoxicity and nitric oxide in Parkinson's disease pathogenesis.
A potential role for excitotoxic processes in Parkinson's disease (PD) has been strengthened by the recent observations that there appears to be a mitochondrially encoded defect in complex I activity of the electron transport chain. An impairment of oxidative phosphorylation will enhance vulnerability to excitotoxicity. Substantia nigra neurons possess N-methyl-D-aspartate receptors and there are glutamatergic inputs into the substantia nigra from both the cerebral cortex and the subthalamic nucleus. After activation of excitatory amino acid receptors, there is an influx of calcium followed by activation of neuronal nitric oxide (NO) synthase, which can then lead to the generation of peroxynitrite. Consistent with such a mechanism, studies of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine neurotoxicity in both mice and primates have shown that inhibition of neuronal NO synthase exerts neuroprotective effects. Studies utilizing excitatory amino acid receptor antagonists have been inconsistent in mice but show significant neuroprotective effects in primates. These results raise the prospect that excitatory amino acid antagonists for neuronal NO synthase inhibitors might be useful in the treatment of PD.